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From the theory of reinforced concrete the area of steel per
section is

M

in which A is the area of the steel in square inches, M is the bend-
ing moment in inch-pounds, fs is the permissible unit stress in
the steel, and j is the ratio of the moment arm of the resisting
couple to the effective depth d. The value of j may be taken as
0.85 and, with allowance for unusual loads and possible corro-
sion, /* is ordinarily taken at 20,000.
The stress in the concrete is
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in which fc is the maximum unit stress in the concrete, k is the
ratio of the depth to the neutral axis to the effective depth, which
may be taken as 0.40, fc is the length of the section in inches, while
M, j, and d are the same as in Eq. 12-1.
The length of the bars is limited by the width of gutter flag;
therefore the maximum size of bar is such as will develop the
necessary bond in this length. As an extra precaution, deformed
bars should be used. While small bars at frequent intervals
have some advantage over large bars more widely spaced, condi-
tions of placing the bars and possible corrosion make a J-^-in. rod
the smallest desirable. The bars are placed by boring holes
in the front form of the gutter and inserting the bars, supporting
them as required. In order to prepare the subgrade for the pave-
ment it is customary to bend the bars up temporarily after the
front forms are removed. This bending should be just enough to
permit the use of shovels, or not more than 45 deg. This makes
a J^-in. square bar, also about the maximum that can be used.
This bending should not be permitted for at least 3 days, and
preferably longer, after the concrete is placed in order not to
disturb its bond with the concrete.
The wheel load to be considered depends on traffic conditions.
On residential streets a load in excess of 2,000 Ib. is likely to be so
infrequent as not to require consideration. On business streets
heavier loads may be encountered. The distance a of the wheel
from the joint will depend on the width of gutter and wheel.
For an 18-in. gutter a will not often exceed 12 in.